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The purpose of this note is to show that Jeans’ (;ritcrion for gravitational 
instabjliiy remains unmodified when the viscosity of the medium is assumed to 
be variable.
Consider an extended viscous and thermally conducting homogeneous medium. 
The fiuctuations in density dp, pressure 62), temperature ST and gravitational 
potential Sv are governed by the following sot of equations.
p ^  — —grad S])-\-p grad Sv \ 1/3/a grad div. 
di
+(grad f i . grad)w-hgrad p • grad a —2/3(div a)grad//-.. 
_  —t^ riUSp ( 1)
and
S‘p Sp ST
-- - +  -^ 1
V P
We shah seek the solutions which correspond to the propagation of plane waves 
in the z direction. Then these equations break up into thieo independent modes.
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where c, c‘ denote the adiabatic and isothermal velocity of sound and K  the thermal 
conductivity. Two modes of wave proi)agation given by equations (2) and (3) 
arc trival and unaffected by graviy, compressibility and conductivity as expected. 
For a solution of equation (4) we write
d .  . d — =  to) and
dt dz
^ ik (5)
where oi denotes the frequency and h the wave number. Substitute equation (5) 
in equation (4), we obtain a system of Imear homogeneous equations which can 
bo written in the matrix notation in the form
4- ipk —ik 0 u.
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This is identical with that obtained by Kato and Kumar (I960) except that the co­
efficient of in the first term of the first column is 8/3, instead of 4/3. Hence 
it can be concluded that there will be no modification of Jeans’ Criterion for gravi­
tational instability, when the viscosity of the medium is assumed to bo variable.
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